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SUPLEMENTARY INFORMATION

Possible Reaction pathways for cellulose, hemicellulose and alginic acid
A possible reaction pathway for the microwave-assisted hydrothermal decomposition of cellulose, hemicellulose and alginic acid is shown in Figure S1 . In all the cases the formation of liquid products starts with the solubilisation of these solid carbohydrates to produce water-soluble oligomers/oligosaccharides 1 . For cellulose, these water-soluble oligosaccharides progressively decompose into low molecular weight saccharides to yield monosaccharides, principally glucose and/or fructose. The monosaccharides can be subsequently decomposed into 5-hydroxymethylfurfural (HMF) via dehydration 2, 3 .
Finally, formic acid and levulinic acid can be produced from the decomposition of HMF 1, 4-7 . In the case of hemicellulose, the water-soluble oligosaccharides obtained from the solubilisation of hemicellulose progressively decompose via hydrolysis to yield xylose. This sugar can be dehydrated to furfural, which can be subsequently converted into formic acid 1, 5, 8, 9 . Alginic acid oligomers progressively decompose into guluronic acid and mannuronic acid polymeric units via hydrolysis. These reactions progressively evolve until monomeric units are produced. In addition, water-soluble oligosaccharides can be produced from the decarboxylation of alginic acid [10] [11] [12] . These oligosaccharides can be further decomposed into monosaccharides such as d-xylose and xylan, which can be subsequently dehydrated to furfural 12 . Formic acid can be produced from the decomposition of this latter. 
Statistical analyses
One-way ANOVA
One-way analysis of variance (one-way ANOVA) with the multiple range Fisher's least significant difference (LSD) test, both with a significance level of 0.05, were used to evaluate the influence of the carbohydrate type, temperature, solid/water ratio and reaction time on the process. The results of the ANOVA analyses are provided as pvalues. P-values lower than 0.05 indicate that at least two values are significantly different. Furthermore, the LSD test was used to compare pairs of data. Fisher's LSD method is used in ANOVA to create confidence intervals for all pairwise differences between factor level means. Fisher's LSD method then uses the individual error rate and number of comparisons to calculate the simultaneous confidence level for all the confidence intervals. This simultaneous confidence level is the probability that all confidence intervals contain the true difference. It is important to consider the family error rate when making multiple comparisons because the chances of committing a type I error for a series of comparisons is greater than the error rate for any one comparison alone. In this work, the results of the LSD tests are presented graphically in the form of LSD bars. To ensure significant differences between any pair of data, their LSD bars must not overlap.
Multivariate Analysis
A multivariate analysis by means of Spearman's test was conducted to find evidence for the relationships between the chemical composition of the hydrolysates and the fermentation results. This allows correlating the composition of the hydrolysate to the fermentation results to find the species that significantly influence the fermentation results.
In addition, the fermentation results were correlated to the chemical compositions of the hydrolysates using statistical linear additive models with 2 level linear interactions. The Akaike Information Criterion (AIC) was used to choose the best model. Where Y represents the fermentation results, the concentration in carbon basis of the families of compounds present in the hydrolysates and the regression coefficients. The AIC is intended to help select the best model from among several competing models. This model should strike a balance between fitting the data well and using only a few parameters, i.e. chemical species in the hydrolysates, allowing the identification of the chemical compounds and interactions with the highest probability of being responsible for the different fermentability of the hydrolysates [13] [14] [15] .
The basic formula is defined as: AIC = -2(log-likelihood) + 2K
Where: K is the number of model parameters (the number of variables in the model plus the intercept). Log-likelihood is a measure of model fit. The higher the number, the better the fit.
Then, the relative influence (positive and negative) of these species was calculated using the Cause-Effect Pareto Principle, where the influence of each term in the model is calculated. The higher the Pareto percentage of a compound in the model, the greater is its influence on the response variable. This allowed quantifying the relative (positive or negative) influence on the fermentation results of the species present in the hydrolysates.
